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In the title compound, C3oH 2 9BrN 2 05, the /Mactam ring is 
essentially planar, with the O atom displaced from this plane 
by 0.856 (9) A, and forming dihedral angles of 24.35 (13) and 
89.42 (14)° with the planes of the benzene substituent groups 
on this ring. The tetrahydropyran ring adopts an envelope 
conformation with the C atom bearing the /3-lactam ring as the 
flap. In the crystal, weak C— H- ■ O hydrogen bonds with 
carboxyl and tetrahydropyran O-atom acceptors give rise to a 
chain structure extending along the 5-axis direction. 

Related literature 

For general background to /^-lactams, see: Brakhage (1998). 
For a related structure, see: Sundaramoorthy et al. (2012). For 
conformation of the molecular structure, see: Nardelli (1983). 




Experimental 



Crystal data 





-w — 1^-10 0 (\ 1 \ A 3 


JlA - ZHH Af. 

IVi r — 1 1 ,'-r\j 


Z = 2 


Monoclinic 


Mo Kct radiation 


a = 10.904 (5) A 


jtt = 1.58 mm -1 


b = 10.765 (5) A 


T = 293 K 


c = 11.405 (5) A 


0.25 x 0.20 x 0.20 mm 


/3 = 91.681 (5)° 




Data collection 




Bruker Kappa APEXII CCD 


284-13 mess Lire d reflections 


diffractometer 


6511 independent reflections 


Ahcnmtinn cnrr/Ttidn' Tmllti-cfati 
U3U1 UllUll H II 1 l IV III. 1 1 1 1 1 1 1 1 >l. 1 1 1 1 


^^SS rpflf rtinns witVi / 0rx(l\ 

^J^J^J^J l L 1 L i 1 V. M 1 .> W1L11 1 Z-i\J li 1 


(SADABS; Bruker 2008) 


R iM = 0.037 


r mi „ = 0.979, T max = 0.983 




Refinement 




R[F 2 > 2a(F 2 )} = 0.030 


Ap max = 0.42 e A; 3 


wR(F 2 ) = 0.065 


Ap m i„ = -0.21 e A~ 3 


5 = 0.96 


Absolute structure: Flack (1983), 


6511 reflections 


2910 Friedel pairs 


343 parameters 


Absolute structure parameter: 


1 ri^cri"!! inr 

1 1 .M 1 u 1 1 1 l 


0 006 ("51 


H-atom parameters constrained 




Table 1 




Hydrogen-bond geometry (A, °). 




D-H-A D-H 


H-A D-A D-H-A 


C20-H20B- ■ 04' 0.97 


2.43 3.366 (3) 161 


C14-H14- ■ -OS" 0.93 


2.56 3.309 (3) 138 



Symmetry codes: (i) — x, y — 5, — z + 2; (ii) — x, y + \, — z + 2. 



Data collection: APEX2 (Bruker, 2008); cell refinement: APEX2 
and SAINT (Bruker, 2008); data reduction: SAINT and XPREP 
(Bruker, 2008); program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows 
(Farrugia, 2012); software used to prepare material for publication: 
PLATON (Spek, 2009). 

SA thanks the UGC-India for financial support. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: ZS2268). 
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Methyl 8-bromo-3-[1 -(4-methoxyphenyl)-4-oxo-3-phenylazetidin-2-yl]-1 - 
methyl-1 r 2,3 r 3a,4,9b-hexahydrochromeno[4,3-6]pyrrole-3a-carboxylate 

P. Sharmila, G. Jagadeesan, Rajesh Raju, Raghunathan Raghavachary and S. Aravindhan 

1 . Comment 

The most commonly used /Mactam antibiotics for the therapy of infectious diseases are penicillin and cephalosporin 
(Brakhage, 1998). In view of potential applications, the crystal structure determination of the title /Mactam derivative, 
C 3 oH29BrN 2 05, was carried out and is reported herein. In this compound (Fig. 1), the four-membered ring of the /Mactam 
fragment (N2/C1-C3) is essentially planar (r.m.s. deviation = 0.0122 A), with 01 displaced from the plane by 0.856 (9) 
A. The mean-planes of the benzene rings of the two benzene substituent groups defined by C4-C9 and C10-C15 are 
inclined at dihedral angles 24.35 (13)° and 89.42 (14) °, respectively, with respect to four-membered /Mactam ring. The 
pyrrolidine ring (N1/C16/C17/C18/C19) adopts an envelope conformation, defined by the asymmetry parameters 
(Nardelli, 1983), DS (N2) = 0.0789 (19) A and D2 (C16) = 0.0228 (15) A whereas the pyran ring 
[(O5/C18/C19/C20/C21/C22) adopts a C19-envelope/sofa conformation with C19 displaced by 0.385 (1) A from the 
least-squares planes formed by the remaining ring atoms. 

In the crystal, the structure is stabilized by weak intermolecular aromatic C14 — H— 05tetrahydiopynm and tetrahydropyran 
C20 — //•••04 clirboxyl hydrogen-bonding interactions (Table 1), giving a one-dimensional chain extending along b (Fig. 2). 
Present also in the structure are two intramolecular C — H— /Mactam interactions involving aromatic Cll — Hll - Cg 
[2.932 (4) A; C— H-Cg, angle 94°] and piperidine C17— H17A -Cg [2.842 (4) A; C—R-Cg angle, 100°]. 

2. Experimental 

A solution of (Z)-methyl 2-[(4-bromo-2-formylphenoxy)methyl]-3-[l-(4-methoxyphenyl)- 4-oxo-3-phenylazetidin-2- 
yl]acrylate (1 mmol) and sarcosine (1.2 mmol) was refluxed in dry acetonitrile. Completion of the reaction was 
confirmed by TLC analysis. The solvent was then removed under vacuum, then diluted with dichloromethane and washed 
with brine and water. The organic layer was separated and removed and the residue was subjected to column 
chromatography using ethyl acetate and hexane (2:8) as an eluent, affording the cycloadduct. The product was dissolved 
in ethyl acetate and the resulting solution was allowed to slowly evaporate over 48 h, resulting in the formation of 
crystals suitable for the single-crystal X-ray diffraction analysis. 

3. Refinement 

Hydrogen atoms were included at calculated positions with C — H ranging from 0.93 to 0.97 A and treated using a riding 
model with displacement parameters t4o(H) = 1.2(7 eq (C)(methine, methylene and aromatic), or 1.5£/ eq (C)(methyl). The 
absolute configuration for the molecule was not determined definitively but the local configuration for the five chiral 
centres [Cl(R),C2(R), C16(S),C18(/?),C19(7?) for the trivial atom numbering scheme used] was assigned on the basis of 
the Flack parameter [0.006 (5) for 2910 Friedel pairs]. 
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Computing details 

Data collection: APEX2 (Broker, 2008); cell refinement: APEX2 and &iCVT(Bruker, 2008); data reduction: SAINT and 
XPREP (Bruker, 2008); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012); software used to 
prepare material for publication: PLATON (Spek, 2009). 




Figure 1 

The molecular configuration and atom numbering for the title compound, with displacement ellipsoids drawn at the 30% 
probability level. 
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Figure 2 

The crystal packing of the title compound, with hydrogen bonds shown as dashed lines. H-atoms not involved in 
interactions have been omitted. 



(I) 



Crystal data 

C 30 H 29 BrN 2 O 5 
M r = 577.46 
Monoclinic, P2i 
Hall symbol: P 2yb 
a = 10.904 (5) A 
b = 10.765 (5) A 
c= 11.405 (5) A 
,0 = 91.681 (5)° 
V= 1338.2 (11) A 3 
Z=2 

Data collection 

Broker Kappa APEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
m and tp scans 

Absorption correction: multi-scan 

(SADABS; Broker 2008) 
T mm = 0.979, T max = 0.983 



F(000) = 596 

D x = 1.433 MgnT 3 

Mo radiation, 1 = 0.71073 A 

Cell parameters from 8834 reflections 

6 = 2. 1-3 1.2° 

^ = 1.58 mnT 1 

T=293 K 

Block, colourless 

0.25 x 0.20 x 0.20 mm 



28413 measured reflections 
6511 independent reflections 
5355 reflections with I> 2a(I) 
R mt = 0.037 

dmixx = 28.6°, 8 min = 2.6° 
h = —14 — s-14 
£ = -12->14 
/ = -15-»15 
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Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F- > 2o(F 2 )] = 0.030 
wRiF) = 0.065 
5=0.96 
6511 reflections 
343 parameters 
1 restraint 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > oiF 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


77- *IU 

^ iso ' ^ eq 


Br 


0.400982 (17) 


0.56044 (2) 


0.676638 (19) 


0.05395 (8) 


01 


0.31783 (11) 


0.04829(18) 


1.46057(11) 


0.0508 (4) 


03 


-0.04275 (11) 


0.10982 (13) 


1.05918 (12) 


0.0453 (4) 


C18 


0.26814(15) 


0.19721 (18) 


0.96769(15) 


0.0300 (4) 


H18 


0.2783 


0.2600 


1.0295 


0.036* 


N2 


0.24186(14) 


-0.05496 (15) 


1.29243 (13) 


0.0346 (4) 


C19 


0.15975 (16) 


0.11200(16) 


0.99504 (15) 


0.0288 (4) 


C17 


0.35296 (16) 


0.0409 (2) 


1.08186(17) 


0.0460 (5) 


H17A 


0.3798 


0.0894 


1.1495 


0.055* 


H17B 


0.3987 


-0.0364 


1.0816 


0.055* 


Cll 


-0.00677 (18) 


0.12700(19) 


1.39886 (16) 


0.0389 (4) 


Hll 


0.0019 


0.0414 


1.4062 


0.047* 


05 


0.08439 (12) 


0.12441 (13) 


0.79140(12) 


0.0415 (3) 


CI 


0.16563 (17) 


0.01715 (17) 


1.20853 (15) 


0.0322 (4) 


HI 


0.0796 


-0.0092 


1.2090 


0.039* 


CIO 


0.08118 (17) 


0.19488 (18) 


1.34185 (15) 


0.0334 (4) 


C20 


0.12485 (17) 


0.04159 (18) 


0.88268 (15) 


0.0352 (4) 


H20A 


0.1953 


-0.0050 


0.8569 


0.042* 


H20B 


0.0599 


-0.0171 


0.8986 


0.042* 


Nl 


0.37101 (13) 


0.11007(16) 


0.97373 (13) 


0.0408 (4) 


C23 


0.32095 (15) 


0.36424(19) 


0.82176 (15) 


0.0342 (4) 


H23 


0.3774 


0.3968 


0.8762 


0.041* 


C2 


0.18887 (17) 


0.13190(18) 


1.28871 (17) 


0.0349 (4) 


H2 


0.2427 


0.1922 


1.2515 


0.042* 



Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = 1/KiV) + (0.0292P) 2 ] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max = 0.001 
A/w = 0.42 e A~ 3 
A/w = -0.21 e A" 3 

Absolute structure: Flack (1983), 2910 Friedel 
pairs 

Absolute structure parameter: 0.006 (5) 



Acta Cryst. (2013). E69, o1570 



sup-4 



supplementary materials 



1)4 


A f\ A AO £ /H\ 

0.04486 (13) 


0.29512 (13) 


1 A/I A1 A / 1 C\ 

1.04029 (15) 


0.0551 (4) 


c / 


0.34/35 (18) 


A /lOOA ZO\ 

— 0.4Z80 (Z) 


1 lO/l A*7 / 1 n\ 

1.Z840 / (1 /) 


A A/1 jC A /C\ 

0.0469 (5) 


C21 


a 1 £LA oo / 1 oa 
0.16422 (1 /) 


A O 1 A A 1 z' 1 T\ 

0.21901 (i /) 


0. /685 / (16) 


A A1 'JO //I \ 

0.0332 (4) 


C2 / 


a A/i a^t /1 
0.0496 / (16) 


A 1 OA /TO /'I Q\ 

0.18462 (18) 


1 m /ill /i c\ 
1.03411 (15) 


A AO 0 1 //1\ 

0.0321 (4) 


C8 


0.2427 (2) 


-0.3891 (2) 


1.2253 (2) 


0.0476 (5) 


TJ Q 

ho 


A 1 [ICC 

0.1955 


A A A £ A 

— U.446U 


1 1 OO'J 

1.1823 


A ACT* 
U.U5 / V 


C22 


ft Ifl O/l /1 C\ 

U. 25154 (15) 


a icnni /1 in 
0.25992 (1 /) 


A OCA/I n /I f\ 

0.85049 (15) 


A AO AA ( A \ 

U.U299 (4) 


C4 


0.27709 (16) 


—0.18125 (18) 


1 1A1 /I O / 1 C \ 

1.29142 (15) 


A AO /I A 

0.0340 (4) 


C13 


A 10 10 /ON 

— U.lzlo (Z) 


A oil/: /on 
U.J 1 lo (3) 


1 /l 1 /l AO / 1 OA 

1.4J4UV (IV) 


U.U55 / (o) 


TT1 T 

H13 


-0.1902 


0.3504 


1.4642 


0.067* 


C3 


U. 26291 (Id) 


A A/1 1 /; /on 
U.U416 (2) 


1 1£H A A /1 C\ 

1.36/4U (15) 


A A0£O { A\ 

U.U36/ (4) 


C9 


A OATAO /1 OA 
U.2U/U8 (18) 


— U.266/ (2) 


1 ooac/t /i o\ 
1.22956 (18) 


A A/11 C /C\ 

U.U415 (5) 


t in 

H9 


A 1 O C O 

0.1353 


ft ftji/ 
—0.2416 


1 1 A A A 

1.1904 


A ACAsk 

0.050* 


z" 1 1 /I 

C14 


A AO C/1 /OA 

— U.U354 (2) 


A nnc /ON 

U.3 /95 (2) 


1 1 H A AA / 1 ON 
1.3 /9UU (15) 


U.U562 (6) 


H14 


-0.0446 


0.4651 


1.3718 


0.067* 


U2 


0.3 /564 (1 /) 


A f f 1 T5 / 1 /C\ 

-0.551 /3 (16) 


1.2 /246 (18) 


0.0/55 (5) 


C16 


0.21506 (16) 


A A 1 C /I O /1 0\ 

0.01548 (18) 


1 AO /IO/I /I s~\ 

1.08484 (16) 


A AO -1 O / A \ 

0.0348 (4) 


i_ri £. 
H16 


A OAAC 

U.2UU5 


— U.U6// 


1.0523 


A A/1 O * 

U.U42* 


/~*o c 

C25 


/i 1 / 1 a\ 

0.22241 (19) 


A OTCA ZO\ 

0.3750 (2) 


0.63222 (17) 


A A/IT /I /r\ 

0.0424 (5) 


til 5 


0.214/ 


A A 1 1 1 

U.4121 


A f CO! 

0.558 / 


A AC 1 * 

U.U51* 


1 c 

C15 


A A^/^ C /ON 

0.0665 (2) 


A O O 1 /I /ON 

0.3214 (2) 


1 TT) /in /I n\ 

1.33349 (17) 


A A/1CO /C\ 

0.0453 (5) 


T r i c 

H15 


A 1 OCii 

0.1256 


(J. 3685 


1.2969 


A AC A * 

U.U54* 


C26 


A 1 /I AT /ON 

0.1497 (2) 


A '"YT /I A /O \ 

0.2749 (2) 


0.66016 (17) 


A C\ A C f i C\ 

0.0456 (5) 


Hzo 


A AO 1 1 

u.uy ii 


AO/ICO 

U.z45j 


0.6062 


A OCC* 

U.U55' 


C12 


a 1 mi n / 1 a\ 

-0.10739 (19) 


A 1 O C O /ON 

0.1852 (2) 


1 AAA f\1 / 1 0\ 

1.44493 (18) 


A A/lOO /C\ 

0.0488 (5) 


H12 


A 1 /TCI 

—0.1657 


a 1 i on 

0.1387 


1 A 0~) C 

1.4835 


A ACA* 

0.059* 


Co 


A A 1 z^A ZO\ 

0.4169 (2) 


A 1 A O jC /T\ 

-0.3436 (2) 


1.34782 (19) 


A A A OA /C\ 

0.0480 (5) 


T T £ 

H6 


0.4871 


A O /_ A A 

-0.3699 


1.3889 


A AC O * 

0.058* 




a loinn / 1 on 

0.38299 (18) 


A OOA/: /ON 

-0.2206 (2) 


1 OC1AO /ION 

1.35108 (18) 


A A/11 /I /C\ 

0.0414 (5) 


H5 


0.4310 


-0.1637 


1.3932 


A A C Ask 

0.050* 


C24 


U.3U595 (1 /) 


A/11001 / 1 ON 

U.41581 (18) 


U./1383 (1 /) 


A A'J £1 { A \ 

0.0363 (4) 


C30 


A AO CH / /IN 

0.4857 (4) 


A C A /I /I /ON 

-0.5944 (3) 


1 0O/1A//IN 

1.3249 (4) 


A 1 -> O A / 1 0\ 

0.1324 (18) 


t to n a 
H30A 


A A A A A 
0.4940 


a tot n 

0 .6819 


1 O 1 AA 

1.3109 


A 1 AA* 

0.199* 


H30B 


0.4850 


0 .5793 


1.4078 


A 1 AA sk 

0.199* 


H30C 


A fflf 

0.5535 


a re n 
— 0.551Z 


1 O A 1 O 

1.2918 


A 1 AA* 

U.199 


C28 


A 1 OOI /10\ 

-0.15281 (18) 


a 1 z: "7 1 /o\ 

0.1671 (2) 


1 1 AA"7 /ON 

1.1007 (2) 


A AC A A /z^N 

0.0540 (6) 


T T1 O A 

tilts A 


A O 1 11 

—0.2127 


A 1 A /I 1 

0.1041 


i 11 

1.1157 


A AO 1 * 

0.081* 


H28B 


-0.1850 


0.2235 


1.0423 


0.081* 


H28C 


-0.1340 


0.2119 


1.1718 


0.081* 


C29 


0.49131 (19) 


0.1676 (3) 


0.9721 (2) 
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0.5534 


0.1045 
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H29C 


0.5006 


0.2237 


1.0372 


0.092* 



Atomic displacement parameters (A 1 ) 

IP_ IP IP IP IP IP 

Br 0.04262(11) 0.05682 (14) 0.06218(14) -0.01288 (11) -0.00226(8) 0.02366(12) 

01 0.0458 (7) 0.0643 (11) 0.0415 (7) 0.0033 (9) -0.0118(6) -0.0051 (8) 

03 0.0307(7) 0.0432(8) 0.0623 (9) -0.0010(6) 0.0053 (6) 0.0079(7) 
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A A 1 A C i C\ 

—0.0145 (6) 


A AACO 

0.0052 (6) 


/ 1 
CI 


r\ /AA 

0.0332 (9) 


A A1 1 1 

0.0333 


/1 AA 

(10) 


A AOAA /OA 

0.0299 (9) 


A AAO/1 /TA 
0.00Z4 (/) 


A AAAO fH\ 

-O.OOOz (/) 


A AA£ 1 iH\ 

0.0061 (/) 


CIO 


A m A A / 1 A A 

0.0394 (10) 


A AO /I A 

0.0340 


/1 AA 

(10) 


A AOjC/1 /OA 

0.0264 (9) 


A AAA/1 /OA 

—0.0004 (5) 


A AA/1 A ZO\ 

—0.0040 (8) 


A AA 1 C /H\ 

—0.0015 (/) 


r^o a 
C20 


A A/1 /I A /1 A A 

0.0440 (10) 


A AOOI 

0.0253 


/1 1 A 


A A11A /OA 

0.0330 (9) 


A AAA1 /OA 

-0.0001 (5) 


A AAO A (n\ 

— 0.00J4 ( /) 


A AAO/1 /'0^ 

0.0024 (s ) 


JN1 


A AO 1 /OA 

0.0316 (0) 


A ACOO 


/1 1 A 

(H) 


A AO O A /OA 

0.0324 (0) 


A A 1 1 A ZO"A 
0.0110 (/) 


A AACO iT\ 
0.005Z (/) 


A A1 1 1 /H\ 
0.0111 (/) 


C23 


A AO O A /A\ 

0.0284 (9) 


A A A O A 

0.0430 


/ 1 1 A 

(11) 


A AO AA /AA 

0.0309 (9) 


A A A A O ZO\ 

-0.0042 (5) 


A AAO C /H\ 

-0.0035 (7) 


A AA IO ZO\ 

0.0012 (8) 


C2 


A AO O £. / 1 A A 

0.0336 (10) 


A A') H 1 
0.03 /I 


/1 1 A 

(11) 


A AO A A / 1 AA 
0.0340 (10) 


A AAO O /OA 

—0.0033 (5) 


A AAOO /C>\ 

O.OOzz (0) 


A AAOO /0\ 
0.002J (8) 


U4 


A A/IOC /OA 

0.049o (9) 


A A1 1 H 
0.03 1 / 


/OA 

(9) 


A AO C A / 1 OA 
0.0630 (IZ) 


A AAO"0" //;a 
0.00 / / (0) 


A AOOO fQ\ 

O.Ozzo (0) 


A AAO 1 /'OA 

0.0021 (0) 


fO 
C / 


A ACO 1 / 1 1 A 
0.0331 (11) 


A AO Ol 

0.0353 


/1 1 A 

(11) 


A A/1 AO / 1 1 A 

0.0492 (11) 


A AA/I 0/1 OA 

0.0043 (lz) 


A AAA1 AOA 

0.0001 (y) 


A AAOA { 1 1 \ 
0.00/9 (11) 


C21 


a nnn /1 aa 
0.03 /0 (10) 


a ao 1 /: 
0.0316 


/1 AA 

(10) 


A AO AA / 1 AA 

0.0309 (10) 


A AA1 A /OA 

—0.0014 (5) 


A AAOA ZO\ 
— 0.0029 (8) 


A AAAO ZO\ 
0.000 / (8) 


Cz/ 


A AO / 1 AA 

0.032/ (10) 


A AO C /I 

0.0334 


/1 1 A 

(11) 


A AOOO /OA 

0.025Z (9) 


A AA 1 A /OA 
0.0014 (5j 


A AAAO in\ 

0.000a (/) 


A AAC O ZO\ 

0.0053 (8) 


Co 


A A/1 A 1 /1 OA 

0.0491 (12) 


A A/1 1 O 

0.0418 


/1 OA 

(12) 


A AC 1/^/1 ^A 

0.03 lo (13) 


A A A/1 *7 /OA 

—0.004 / (9) 


A AAO 1 /I C\\ 
— 0.00J 1 (10) 


A AAOO ( } f\\ 

0.0038 (10) 


C22 


A AO OO /OA 

0.0255 (9) 


A A1 1 *7 

0.033 / 


/1 AA 

(10) 


A AOTO /OA 

O.Oz 11 (9) 


A A A 1 ZO"A 

O.OOlo (/) 


A AAAC fH\ 

-0.0005 (/) 


A AA 1 A {H\ 

—0.0010 (/) 


C4 


a m C /I / 1 AA 

0.0334 (10) 


0.03 /o 


/1 1 A 

(11) 


A AOA1 /AA 

0.0z91 (9) 


A AA 1 O /OA 
0.0013 (5j 


A AAOO iO\ 

O.OOz / (0) 


A AAA/1 /0\ 

o.ooy4 (0) 


CI 3 


A AC 1 / 1 /I A 

0.0361 (14) 


A AO*OA 

0.0/30 


/1 OA 

(18) 


A AO HH / 1 O A 

0.03 / / (lz) 


A A1/A /1 OA 

O.OzoO (lz) 


A AAO A { 1 A\ 

—0.0030 (10) 


A A 1 C A /10\ 

—0.0154 (12) 


/~*0 
C3 


A A1AO /OA 

0.0.309 (0) 


A A/1 A 1 

0.0443 


/1 1 A 

(13) 


A A1 CA /OA 

0.0330 (9) 


A AAAO /OA 

—0.0005 (9) 


A AAO r in\ 
0.003D (/) 


A AAO A fd\ 

0.0034 (y) 


C9 


A AO *7A /1 AA 
0.03 /O (10) 


A AO AO 

0.0392 


/1 1 A 

(11) 


A A/1TO /1 OA 

0.04/5 (lz) 


A AAA 1 /AA 

—0.0001 (9) 


A AACA /A\ 

— 0.005y (y) 


A A 1 1 0 {(\\ 

0.0113 (y) 


pi 1 
C14 


A AA 1/1 / 1 OA 

0.0914 (15) 


A A/1 1 O 

0.041o 


/1 OA 

(13) 


A AO C1 / 1 1 A 

0.03M (11) 


A AOOA /1 OA 

0.0zz9 (lz) 


A AA^l O i 1 0\ 

—0.0043 (lz) 


A AA/1 C / 1 A\ 

—0.0045 (10) 


Uz 


A AOCO /I OA 

0.0532 (13) 


A A/1 AO 

0.0409 


/1 AA 

(10) 


A AOOA /1 CA 

0.0990 (13) 


A A1 £*A /OA 

0.01o4 (9) 


A AO/1 1 t\ 1 \ 

— 0.0Z41 (11) 


A AAOO /1 AA 

—0.0022 (10) 


C16 


A A1 C/1 /1 AA 

0.0384 (10) 


A f\1AA 

0.0344 


/1 AA 

(10) 


A (\1 1 O /OA 

0.03 15 (9) 


A AA01 (H\ 
0.0091 (/) 


a aaoo /o^ 
O.OOzz (s) 


A AAOO fH\ 

0.0023 (/) 


/~io c 

C25 


A AC O O / 1 OA 

0.052s (lz) 


A A A 1 O 

0.0413 


/ 1 1 A 

(11) 


A AO O Z / 1 A\ 

0.03z3 (10) 


A AAAO /A\ 

0.0003 (9) 


A AA^C /A\ 

—0.0065 (9) 


A AAAC /A\ 

0.0095 (9) 


C15 


A f\£ £L A / 1 O A 

0.0664 (13) 


A AO cn 

0.0359 


/ 1 1 \ 

(11) 


A AO O £L / 1 AA 

0.0336 (10) 


A A A A\ 

0.0012 (10) 


A A A 10/1 A\ 

0.0012 (10) 


A AA 11 ZO\ 

0.0011 (8) 


C26 


0.0565 (1 3) 


0.0434 


(12) 


U.OjD /(II) 


— 0.00/5 (10) 


A A 1 HH id\ 

—0.01 / / (y) 


A AAOO tCi\ 

0.0023 (V) 


C1Z 


U.U4U3 \tl) 


0.0644 


(16) 


u.u4iy (iz) 


V.VVZj ylO) 


n nm o ia\ 
U.UUlo \y) 


A A1 f\H (\ 1 \ 

U.U1U / (11) 


Co 


a A /IO A /1 1\ 

0.04 /4 (lz) 


0.0491 


(13) 


0.04 /0 (lz) 


A A 1 1 1 / 1 A\ 
0.01J1 (10) 


A AAO A ( 1 A\ 

—0.00 /4 (10) 


A AA^O ( 1 (\\ 

0.0063 (10) 


C5 


0.0407(11) 


0.0453 


(12) 


0.0379 (11) 


-0.0002 (9) 


-0.0040 (8) 


0.0042 (9) 


C24 


0.0318 (10) 


0.0358 


(11) 


0.0415 (11) 


-0.0011 (8) 


0.0032 (8) 


0.0070 (8) 


C30 


0.150 (4) 


0.070 (2) 


0.173 (4) 


0.060 (2) 


-0.077 (3) 


-0.026 (3) 


C28 


0.0317(11) 


0.0705 (16) 


0.0601 (14) 


0.0056 (10) 


0.0089(10) 


0.0124(12) 


C29 


0.0323 (11) 


0.098 (2) 


0.0544 (14) 


0.0065 (12) 


0.0057 (10) 


0.0240 (14) 



Geometric parameters (A, ") 



Br— C24 


1.898 (2) 


04— C27 


1.193 (2) 


01— C3 


1.206 (2) 


C7— 02 


1.375 (3) 


03— C27 


1.328 (2) 


C7— C8 


1.371 (3) 


03— C28 


1.442 (2) 


C7— C6 


1.377 (3) 


C18— Nl 


1.462 (2) 


C21— C26 


1.380 (3) 


CI 8— C22 


1.503 (2) 


C21— C22 


1.388 (3) 


C18— C19 


1.535 (3) 


C8— C9 


1.375 (3) 


C18— H18 


0.9800 


C8— H8 


0.9300 


N2— C3 


1.361 (3) 


C4— C9 


1.377 (3) 


N2— C4 


1.413 (3) 


C4— C5 


1.389 (3) 


N2— CI 


1.471 (2) 


C13— C14 


1.361 (4) 


CI 9— C27 


1.511 (3) 


C13— C12 


1.374(4) 
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C19— C20 
C19— C16 
C17— Nl 
C17— C16 
C17— H17A 
C17— H17B 
Cll— C12 
Cll— CIO 
Cll— HI 1 
05— C21 
05— C20 
CI— C16 
CI— C2 
CI— HI 
CIO— C15 
CIO— C2 
C20— H20A 
C20— H20B 
Nl— C29 
C23— C24 
C23— C22 
C23— H23 
C2— C3 
C2— H2 



1.527 (3) 
1.567 (3) 
1.459(2) 
1.530 (3) 
0.9700 
0.9700 
1.381 (3) 
1.383 (3) 
0.9300 
1.370 (2) 
1.431 (2) 
1.525 (3) 
1.553 (3) 
0.9800 
1.375 (3) 
1.499 (3) 
0.9700 
0.9700 
1.451 (3) 
1.369 (3) 
1.397 (3) 
0.9300 
1.536 (3) 
0.9800 



C13— H13 
C9— H9 
C14— C15 
C14— H14 
02— C30 
C16— H16 
C25— C24 
C25— C26 
C25— H25 
C15— H15 
C26— H26 
C12— H12 
C6— C5 
C6— H6 
C5— H5 
C30— H30A 
C30— H30B 
C30— H30C 
C28— H28A 
C28— H28B 
C28— H28C 
C29— H29A 
C29— H29B 
C29— H29C 



0.9300 

0.9300 

1.389 (3) 

0.9300 

1.403 (4) 

0.9800 

1.367 (3) 

1.381 (3) 

0.9300 

0.9300 

0.9300 

0.9300 

1.376 (3) 

0.9300 

0.9300 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 



C27— 03— C28 
Nl— CI 8— C22 
Nl— C18— C19 
C22— CI 8— C19 
Nl— C18— H18 
C22— CI 8— HI 8 
C19— C18— H18 
C3— N2— C4 
C3— N2— CI 
C4— N2— CI 
C27— CI 9— C20 
C27— CI 9— CI 8 
C20— CI 9— CI 8 
C27— CI 9— C16 
C20— CI 9— C16 
C18— C19— C16 
Nl— C17— C16 
Nl— CI 7— H17A 
C16— C17— H17A 
Nl— CI 7— H17B 
C16— C17— H17B 
H17A— CI 7— H17B 
C12— Cll— CIO 
C12— Cll— Hll 



117.11 (17) 

113.60(14) 

101.61 (15) 

112.16(14) 

109.7 

109.7 

109.7 

134.35 (16) 
95.01 (15) 
130.64 (16) 
108.89(15) 
111.95 (15) 
107.48 (14) 
116.38(14) 
107.51 (15) 
104.19(14) 
105.50 (15) 
110.6 
110.6 
110.6 
110.6 
108.8 
120.6 (2) 
119.7 



C21— C22— C23 
C21— C22— C18 
C23— C22— CI 8 
C9— C4— C5 
C9— C4— N2 
C5— C4— N2 
C14— CI 3— C12 
C14— C13— H13 
C12— C13— H13 
01— C3— N2 
01— C3— C2 
N2— C3— C2 
C8— C9— C4 
C8— C9— H9 
C4— C9— H9 
C13— C14— C15 
C13— C14— H14 
C15— C14— H14 
C7— 02— C30 
CI— C16— C17 
CI— C16— C19 
C17— C16— C19 
CI— C16— H16 
C17— C16— H16 



117.56(16) 

121.13 (16) 

121.27(15) 

119.19(19) 

120.04 (17) 

120.76 (18) 

119.6(2) 

120.2 

120.2 

132.0 (2) 

135.7(2) 

92.30 (15) 

120.37 (19) 

119.8 

119.8 

120.2 (2) 

119.9 

119.9 

117.9(2) 

113.12(16) 

117.20(15) 

103.09(15) 

107.7 

107.7 
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/" ^ 1 f\ f 1 i T T 1 1 

CIO — Cll — Hll 


119.7 


C21 — 05 — C20 


11 A /~ O / 1 A\ 

1 14.68 (14) 


x TO /~1 1 /"I 1 z' 

N2 — CI — C16 


1 1 r\ n r\ / 1 r \ 

1 12.79 (15) 


N2 — CI — C2 


OH r/ /i a \ 

87.56 (14) 


C16 — CI — C2 


i i a o "7 /I C\ 

119.87 (15) 


N2 — CI — Hi 


111.5 


/— i i /- /- ■> 1 TT1 

C16 — CI — HI 


111. 5 


C2 — CI — HI 


111. 5 


f • 1 C j~A \ f\ /"I 1 1 

C15 — CIO — Cll 


1 1 O O ( \ / 1 A \ 

118.39 (19) 


/— i 1 ^ /""I 1 A /~1 o 

C15 — CIO — C2 


1 ^ t\ no /1 o\ 

120.73 (18) 


Cll — CIO — C2 


1-^rv oo /io\ 

120.88 (18) 


S"\ r" /""I --\ /-l /— 1 1 i"i 

05 — C20 — C19 


111 < ^\ / 1 \ 

111. 42 (16) 


/"• O /"> TT1A A 

(J 5 — CzO — HzUA 


1 ah i 

109.3 


C 1 9 — C20 — H20A 


109.3 


S \ C TTOAl~i 

05 — C20 — H20B 


109.3 


f • i r\ f~< f\f\ T TO AT* 

C19 — C20 — H20B 


109.3 


H20A — C20 — H20B 


108.0 


C29 — Nl — C17 


111 OA / 1 

111. 89 (16) 


y— • o a x t 1 /— i 1 o 

C29 — Nl — Cl8 


11 A 1 /~\ /10\ 

1 14.70 (18) 


f> in XT 1 /"I -1 O 

C17 — Nl — C18 


1A/1 1 ~7 / 1 T \ 

104.17 (13) 


/"■Oil PT) fill 

Cz4 — Czi — Lzz 


1 '"> A T 1 / 1 jC\ 

120.31 (16) 


C24 — C23 — H23 


119.8 


C22 — C23 — H23 


119.8 


CIO — C2 — C3 


1 1 T / 1 ^ \ 

1 17.03 (15) 


L10 — Cz — CI 


1 1 o to /1 z:\ 

118.78 (16) 


C3 — C2 — CI 


85.10 (15) 


/"I 1 A /""lO TT1 

CIO — C2 — H2 


111.2 


C3 — C2 — H2 


111.2 


CI — C2 — H2 


1 1 1 o 
111.2 


02 — C7 — C8 


115.7 (2) 


y— in f ' / 

02 — C7 — C6 


124.6 (2) 


/-in /-in /~i / 

C8 — C7 — Co 


119.6 (2) 


/"*c /" o 1 /--i^» /- 

05 — Czl — L26 


i i f a /I / 1 z:\ 

115.94 (16) 


y^v ^ /"I O | /" 1^^ 

05 — C21 — C22 


122.46 (16) 


f * -\ / f~\r\ 1 /~ lOO 

C26 — C21 — C22 


12 1 .56 (17) 


04— C27— 03 


123.86 (17) 


04— C27— C19 


124.76 (17) 


/"\0 / " O "7 pi a 

03 — C27 — C19 


111 o i / 1 n\ 

111.37 (17) 


C7 — C8 — C9 


i in ^ /^i \ 

120.4 (2) 


/-in /-in TTO 

C7 — C8 — H8 


1 1 A O 

119.8 


/- • /A rin TTO 

C9 — C8 — H8 


1 1 A O 

119.8 


xt 1 /"i 1 o n n /~< o *7 

N 1 — C 1 8 — C 1 9 — C27 


1 / A T A / 1 /I \ 

160.79 (14) 


/iin cm /~*^"7 

C22 — CI 8 — C19 — C27 


HH Z A / 1 A\ 

—77.54 (19) 


Nl— CI 8— CI 9— C20 


-79.68 (16) 


C22— CI 8— CI 9— C20 


41.99(19) 


Nl— C18— C19— C16 


34.21 (16) 


C22— CI 8— CI 9— C16 


155.88 (14) 


C3— N2— CI— C16 


122.88 (16) 



s~ < i r\ s~ < i /- tii / 

C19 — C16 — H16 


107.7 


C24 — C25 — C26 


1 19.22 (18) 


C24 — C25 — H25 


1 OA A 

120.4 


C26 — C25 — H25 


120.4 


CIO — C15 — C14 


1 O A O /O \ 

120.8 (2) 


1 A /" " 1 C TT1 f 

C10 — C15 — H15 


119.6 


C14 — C15 — H15 


119.6 


C25 — C26 — C21 


1 1 A y" O /1 C\ \ 

1 19.68 (19) 


Cz5 — Cz6 — Hz 6 


120.2 


C21 — C26 — H26 


120.2 


C13 — C12 — Cll 


1 O A O ZO\ 

120.3 (2) 


/"I 1 -) /" • 1 ^> TT1 ^ 

C13 — C12 — H12 


119.8 


/—i i i /" t i T T 1 1 

Cll — C12 — H12 


119.8 


t~ if /- ' ^ /-in 

C5 — C6 — C7 


1 O A O ZO\ 

120.3 (2) 


C5 — C6 — H6 


H9.8 


/~1 -7 /— 1 /- TT/ 

C7 — C6 — H6 


H9.8 


/ < / rir / • a 

C6 — C5 — C4 


1 OA AO / 1 C\\ 

120.02 (19) 


C6 — C5 — H5 


120.0 


y— i A /— 1 ^ TTf 

C4 — C5 — H5 


120.0 


C25 — C24 — C23 


ioi n /i o\ 

121.57 (18) 


C25 — C24 — Br 


110 O/l /1 f\ 

118.84 (15) 


/— 1 /— 1/"\ yl 

C23 — C24 — Br 


11A C A /1 /1\ 

1 19.59 (14) 


/"\^\ /-CIA T T -> /\ A 

02 — C30 — H30A 


109.5 


02 — C30 — H30B 


109.5 


TTOAA /""OA TTTftn 

H30A — C30 — H30B 


1 AA C 

109.5 


/— /— 1 1 A ITIA/I 

02 — C3 0 — H3 OC 


109.5 


ITI A A /— 1") A Ty>A/— " 1 

H30A — C30 — H30C 


109.5 


TTO AT* i-t r\ TTO A 

H30B — C30 — H30C 


109.5 


03 — C28 — H28A 


1 AA C 

109.5 


/— \ "I /— I^O TT^ tlF> 

03 — C28 — H28B 


109.5 


TTOO A /"I r\ o TT^OT* 

H28A — C28 — H28B 


109.5 


03 — C28 — H28C 


109.5 


TTio A /"^O Trior' 

H28A — C28 — H28C 


1 AA C 

109.5 


TT^OT* y" i ^\ O TTIfir 1 

H28B — C28 — H28C 


109.5 


Nl— C29— H29A 


109.5 


X T 1 /—"OA TTO AT* 

Nl — C29 — H29B 


109.5 


H29A— C29— H29B 


109.5 


XT1 /"'OA T Tin/'" 

Nl — C29 — H29C 


109.5 


TTOA A /"'OA TTIftf 

H29A — C29 — H29C 


109.5 


t nnn f"~\(\ ttoa/^ 

H29B — C29 — H29C 


1 AA C 

109.5 


x t 1 /—i i o /—i o o /— n o 

Nl — CI 8 — C22 — C23 


OO "7 ZO\ 

-82.7 (2) 


pin /~<io oi 

C 1 9 — C 1 8 — C22 — C23 


1 jCO / 1 /T\ 

162.77 (16) 


C3— N2— C4— C9 


155.5 (2) 


CI— N2— C4— C9 


-23.8 (3) 


C3— N2— C4— C5 


-25.4 (3) 


CI— N2— C4— C5 


155.29 (18) 


C4— N2— C3— 01 


-2.0 (3) 
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C4 — JN 2 — C 1 — C 1 6 


—57.6 (2) 


p 1 XT^I p "> PI 

CI — N2 — C3 — Ul 


1 HH C ZO\ 

177.5 (2) 


P O pi PO 

C 3 — N 2 — C 1 — C2 


1.36 (14) 


p A XTO p O p 

C4 — N2 — C3 — C2 


nn i c / 1 a\ 

179.15 (19) 


p j \Tn p 1 PT 

C4 — N 2 — C 1 — C2 


—179.14 (18) 


P1 TVT1 P") PI 

C 1 — N2 — C3 — C2 


1 j* O / 1 A \ 

-1.38 (14) 


C12 — Cll — LIU — CI 5 


0.7 (3) 


P1A PI PT P. 1 

C 1 0 — C2 — C3 — 0 1 


-57.5 (3) 


p 1 i pi i p 1 /i pi 

C12 — Cll — LIU — C2 


-178.30 (19) 


p 1 p -> PT /"A 1 

C 1 — C2 — C3 — 0 1 


1 77 C ZO\ 

-177.5 (2) 


C21 — 05 — C20 — C19 


53.2 (2) 


p i p» pi pi \n 

C 1 0 — C2 — C3 — N2 


1 O 1 O O / 1 7\ 

121.22 (17) 


C27 — C 1 9 — C20 — (J5 


CO "7C /I 0\ 

58.75 (18) 


P i po po \n 

C 1 — C2 — C 3 — N 2 


1 1 A /I 'IN. 

1.30 (13) 


P 1 O fiif\ /n^A PC 

C 1 8 — C 1 9 — C20 — 1)5 


jCO Tl / 1 0\ 

-62.71 (18) 


C 7 — C 8 — C 9 — C4 


1 A /T\ 

1.0(3) 


C 1 o — C 1 9 — C20 — (J5 


— 1 /4.J5 (13) 


pc p a p n po 
C5 — C4 — C9 — Co 


-1.1 (3) 


pi / p 1 "7 XT 1 /""OA 

C 1 6 — C 1 7 — N 1 — C29 


1 jCC "7 A / 1 OX 

165.70 (18) 


XT1 p /I PA p O 

N 2 — C4 — C 9 — C 8 


1 TO f\H { 1 0\ 

178.07 (18) 


P 1 (~*1H TVT1 nio 

C16 — C17 — Nl — C18 


41.2 (2) 


P11 p 1 ") PI/1 p 1 c 

C 1 2 — C 1 3 — L 1 4 — C 1 5 


0.3 (3) 


PTl p 1 o XT1 p^n 

C22 — C 1 8 — N 1 — C29 


69.9 (2) 


p o PT /"v p ") /"> 

C8 — C7 — 02 — C30 


1 7/" 1 /O \ 

176.1 (3) 


PI A pi O XT 1 pon 

C19 — C18 — JN 1 — C29 


— 169.48 (16) 


P/C PT P.O PIA 

C6 — C / — U2 — C30 


O A / A\ 

-2.9 (4) 


poo p 1 o XT 1 pn 

C22 — C 1 8 — N 1 — C 1 7 


-167.51 (16) 


xto pi pi^ pn 

N2 — CI — C16 — C17 


/I £. O ZO\ 

-46.8 (2) 


p -1 p\ p 1 o XT 1 f " 1 7 

C19 — CI 8 — Nl — C17 


/I/" O/l / 1 o\ 

-46.84 (18) 


p i p -i p i /- p -i ^ 

C2 — C 1 — C 1 6 — C 1 7 


54.0 (2) 


pi C pi a PO p "7 

C 1 5 — C 1 0 — C2 — C3 


| OA 1 /1\ 

130.1 (2) 


XTO z' " | Plz: A1A 

N2 — CI — C16 — C19 


1^zl CC /1 c\ 

— 166.55 (15) 


Cll — C 1 0 — C2 — C3 


— 5U.9 (J) 


P1 pi r^iz: pin 

C2 — C 1 — C 1 6 — C 1 9 


/ZC H /1\ 

—65. / (2) 


p 1 c nin pi p i 

C 1 5 — C 1 0 — C2 — C 1 


-130.03 (19) 


XT 1 p 1 -7 p | / pi 

N 1 — C 1 7 — C 1 6 — C 1 


1 A C C A / 1 T\ 

—145.59 (17) 


P -1 1 p -i f\ p i p -i 

Cll — C 1 0 — C2 — C 1 


A A A /^N 

49.0 (2) 


XT 1 /" i *7 p i /" p 1 r\ 

Nl — C17 — C16 — C19 


—18.0 (2) 


XTO C ' 1 /" O piA 

N 2 — C 1 — C2 — C 1 0 


1 1 A A £L / 1 "7 \ 

—119.46 (17) 


p O, "7 A1A /"^ 1 /_ pi 

C27 — C 1 9 — C 1 6 — C 1 


o o /o\ 

-8.8 (2) 


/ • 1 / pi P -) piA 

C 1 0 — C 1 — C2 — C 1 U 


125.54 (1b) 


p^A pin pi/; pi 

C2U — C 1 9 — C 1 6 — C 1 


— 131.1 / (1 /) 


\TO pi po po 

N 2 — C 1 — C2 — C3 


111/1 1\ 
— 1.21 (12) 


PIO P1A P1/C Pi 

C 1 8 — C 1 9 — C 1 6 — C 1 


11/1 c\£. / 1 n\ 

114.96 (17) 


pi pi po p*) 
C 1 6 — C 1 — C2 — C 3 


-116.21 (17) 


p i >~l p 1 ( \ p i /" p i ^7 

C27 — C 1 9 — C 1 6 — C 1 7 


1 ") ") T C / 1 T\ 

-133.75 (17) 


Pin r\c p o 1 p -> /" 

C2U — (J 5 — C2 1 — C26 


i en <:i /i o\ 

159.63 (18) 


p ^> /\ P1A p 1 /_ PIT 

C20 — C 1 9 — C 1 6 — C 1 7 


1 AT O O { 1 T\ 

103.88 (17) 


pin pc poi pin 
C2U — (J J — C2 1 — C22 


—22.0 (2) 


pio pin pi/ pn 

C 1 8 — C 1 9 — C 1 6 — C 1 / 


n on /1 o\ 
—9.99 (lo) 


p^O /"\ o P07 / ~\ A 

C28 — 03 — C27 — 04 


-2.6 (3) 


p i 1 p i pi p i £■ p i /i 

Cll — C10 — C15 — C14 


-1.3 (3) 


p o /"\ O p i -7 p -i p\ 

C28 — 03 — C27 — C19 


1 T O OA / 1 /"\ 

178.39 (16) 


P 1 P | pi p 1 ^ p 1 A 

C2 — C 1 0 — C 1 5 — C 1 4 


1 HH ~7 A /1 0\ 

177.70 (18) 


c • ~\ i\ pia c ' o i r\A 

C20 — C 1 9 — C27 — CH 


-116.7 (2) 


pi 'i p i /] PIC /"" 1 

C13 — C14 — CI 5 — C10 


A O /") \ 

0.8 (3) 


pio pin P./I 

C 1 8 — C 1 9 — C2 / — U4 


2.0 (3) 


f~"*\ A PTC pi/" pn 

C24 — C25 — C26 — C2 1 


-1.5 (3) 


C 1 6 — C 1 9 — C27 — 04 


121.6 (2) 


/ \ r Pi 1 P O /" PO C 

05 — C2 1 — C26 — C25 


17/" O O / 1 A \ 

176.88 (19) 


c ' ~\ i\ pia pn /-\o 

C20 — C 1 9 — C27 — 03 


If / 1 A\ 

62.25 (19) 


C22 — C21 — C26 — C25 


A A /"} \ 

-0.9 (3) 


pio pin p^n pi 

C 1 8 — C 1 9 — C27 — 03 


1 HC\ AC / 1 C\ 

-179.05 (15) 


p 1 1 PI") p 1 O p 1 1 

C 1 4 — C 1 3 — C 1 2 — C 1 1 


A A /O \ 

-0.9 (3) 


/~m £ pin pt7 p,i 
C 1 0 — C 1 9 — C2 / — 03 


—59.4 (2) 


pi A p | 1 p 1 o P 1 O 

C 1 U — C 1 1 — C 1 2 — C 1 3 


A. -1 ZO\ 

0.4 (3) 


/"\ ^ P7 PO /" ("v 

02 — C7 — C 8 — C9 


1 T O AO / 1 A \ 

-178.98 (19) 


/~\o p ^ P/" PC 

02 — C7 — C6 — C5 


1 77 A /O \ 

177.9 (2) 


p p P7 /"i o pn 

Co — C7 — C8 — C9 


A 1 /IN 

0.1 (3) 


pn P /" PC 

C8 — C7 — C6 — C5 


1 1 /O \ 

-1.1 (3) 


p.c p "i i pn 

U5 — C21 — C22 — C23 


1 *7/i t /j /i z:\ 

—174.34 (16) 


P"7 P^ PC P /I 

C7 — C6 — C5 — C4 


1 A /">\ 

1.0 (3) 


pi/^ p^> 1 pn pn 

C2o — C2 1 — C22 — C23 


3.3 (3) 


p pi P /I pi C (~ ' C 

C9 — C4 — C5 — C6 


A 1 /O \ 

0.1 (3) 


p. c ni pn pio 
U5 — C21 — C2z — C18 


3.3 (3) 


xto p/i pc p/: 
N2 — C4 — C5 — C6 


1 7A A7 /1 OA 
— 1 /9.0/ (18) 


C26— C21— C22— CI 8 


-179.12(19) 


C26— C25— C24— C23 


1.4(3) 


C24— C23— C22— C21 


-3.4 (3) 


C26— C25— C24— Br 


-177.57 (16) 


C24— C23— C22— CI 8 


179.01 (17) 


C22— C23— C24— C25 


1.1(3) 


Nl— C18— C22— C21 


99.8 (2) 


C22— C23— C24— Br 


-179.94(14) 


CI 9— CI 8— C22— C21 


-14.8 (2) 







Hydrogen-bond geometry (A, °) 



D—R-A D — H U-A D-A D—R-A 

C20— H205-O4' 0.97 2.43 3.366 (3) 161 
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supplementary materials 



C14— H14-05" 0.93 2.56 3.309 (3) 138 

Symmetry codes: (i) -x, y-l/2, -z+2; (ii) -x,y+l/2, -z+2. 
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